ABSTRACT Borrelia burgdorferi sensu stricto is a causative agent of human Lyme borreliosis in the United States and Europe. We report here the completed genome sequences of strain B31 isolated from a tick in the United States and two closely related strains from Europe, PAli and PAbe, which were isolated from patients with erythema migrans and neuroborreliosis, respectively.
B
orrelia burgdorferi sensu stricto is a tick-borne pathogen that is maintained in natural transmission cycles in North America and Europe. Multilocus sequence typing (MLST) on B. burgdorferi sensu stricto from Europe and the United States has shown that strains recovered from field-collected ticks appear to represent different MLSTs, while there appears to be an overlap between European and North American MLSTs when strains are isolated from patients (1). Similar results were obtained when chromosomal single nucleotide polymorphisms (SNPs) were considered (2) .
To understand the relationship of such strains in greater depth, whole-genome sequences were generated for the two strains isolated from humans in Europe in 1990, termed PAli and PAbe (fifth and sixth in vitro passages, respectively) (1, 2), and of strain B31 originating from an Ixodes scapularis tick in North America (3, 4) . This provided the possibility to explore whether the similarities of these strains were confined to the conserved main chromosome or whether they extended to plasmids present in these strains. Strain B31 sequenced here [termed B31(NRZ)] originates from the same biological source as strain B31, published by Fraser et al. (4) . The difference between the two strains is that the B31 was passed through a mouse before sequencing (5) .
We sequenced the complete genomes of low-passage-number cultures of the strains via Illumina MiSeq and Pacific Biosciences system technologies. For Illumina sequencing, libraries were constructed using Nextera XT, TruSeq, and mate-pair libraries. Library construction, Pacific Biosciences single-molecule real-time (SMRT) sequencing, and contig assembly were performed at the Genome Sequencing Unit of the University of Oslo (6) . For gap closure and construction of completed genomes, PacBio SMRT assemblies were used as a reference for read mapping of Illumina sequences using the CLC Genomics Workbench (Qiagen, Germany). The following settings were used for read mapping: mismatch cost ϭ 2, cost of insertions and deletions ϭ linear gap cost, length fraction ϭ 0.5, similarity fraction ϭ 0.8, autodetect paired distances ϭ yes, and nonspecific match handling ϭ map randomly. Variant calls were generated using the fixed ploidy variant detection option with ploidy ϭ 1, required variant probability ϭ 90%, minimum coverage ϭ 10ϫ, minimum count ϭ 2, minimum frequency ϭ 80%, base quality filter ϭ yes, neighborhood radium ϭ 5, minimum central quality ϭ 20, and minimum neighborhood quality ϭ 15. Low-coverage regions were filled from the reference sequence. Uncertain SNPs were examined manually and if required corrected.
Genomes were submitted to NCBI and annotation was conducted using the NCBI Prokaryotic Genome Annotation Pipeline. A total of 1,341,096 bases, 1,308,038 bases, and 1,301,535 bases for strains B31(NRZ), PAli, and PAbe, respectively, were assembled. The genomes of B31(NRZ), PAli, and PAbe contained 1,303, 1,232, and 1,259 coding genes, 40 RNA loci, and 73, 72, and 72 pseudogenes, respectively. B31(NRZ), PAli, and PAbe possessed a number of linear (6, 5, and 5, respectively) and circular (6, 6, and 5, respectively) plasmids. Unexpectedly, the data revealed that closely related strains (i.e., identical MLSTs) may reveal differences in their plasmids with unknown consequences for pathogenicity or ecology. The availability of these completed genomes is a major step toward a better understanding of the population structure of B. burgdorferi sensu stricto and human pathogenicity of strains.
Accession number(s).
The number of replicons and accession numbers are presented in Table 1 .
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